Genetic polymorphism, linkage disequilibrium, haplotype structure and novel allele analysis of CYP2C19 and CYP2D6 in Han Chinese.
The cytochrome P450 2C19 and 2D6 enzymes are predominantly found in the human liver, and have important functions in the metabolism of many different classes of commonly used drugs. Their genetic polymorphisms give rise to both important interethnic variability in metabolism and the risk of treatment failure or dose-dependent drug toxicity. To investigate genetic polymorphisms in CYP2C19 and CYP2D6 genes in Han Chinese, we sequenced regions of the 5' flanking region, exon, intron and 3' UTR from these two genes using 100 unrelated healthy Chinese Hans. We detected 48 genetic variants in CYP2C19. A total of 15 of them are novel, including two polymorphisms in putative transcriptional factor-binding sites. The CYP2C19*1, *2, *3, *4, *17, *23, *24 and *25 alleles have frequencies of 67.5, 25.5, 2, 0.5, 3, 0.5, 0.5 and 0.5%, respectively. Based on computational predictions, three novel alleles (CYP2C19*23, *24 and *25) are deleterious mutations of the CYP2C19 protein. In CYP2D6, we identified 84 different polymorphisms, including 18 novel single-nucleotide polymorphisms. One novel polymorphism is located in a potential cis-regulatory element of the gene. The allele frequencies of CYP2D6*1, *2, *4, *5, *6, *10, *14, *21, *36, *41, *43, *52 and *71 are 18.5, 14, 1, 7, 0.5, 49, 1.5, 0.5, 1, 4, 0.5, 1 and 1.5%, respectively. The occurrence of CYP2D6 duplication is 0.5%. The novel CYP2D6*71 is anticipated as a putative poor metabolizer allele. We also performed linkage disequilibrium analysis and observed strong linkage disequilibrium spanning of the CYP2C19 and CYP2D6 regions. In addition, network analysis showed that 15 haplotypes of CYP2C19 and 22 of CYP2D6 are classified into five and three groups, respectively. Comparisons of allele frequency distributions revealed significant interethnic and intraethnic differences in these two genes. In conclusion, this study revealed that CYP2C19 and CYP2D6 have a complicated allele composition and distinct frequency distribution in Han Chinese.